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= (54) Title: METHOD FOR PRODUCING FLUORINE-CONTAINING ACRYLATE 
(54) <&Vv%T0 U JU^XX^UCDHa 



(57) Abstract: A method for producing a fluorine-containing acrylate represented by CH 2 =C(Rf)(COOR), characterized 
in that 1-bromo-l-perfluoroalkylethene represented by CH 2 =CBr-Rf or 1,2-dibromo-l-perfluoroalkylethene represented by 
CH 2 Br-CHBr-Rf is reacted with an alcohol represented by ROH in the presence of a palladium catalyst, carbon monoxide and 
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two or more types of bases. The fluorine-containing acrylate is a useful compound which has found widespread application as a 
raw material for a medicine, a functional polymer and the like. 



0(57)Sfa: /<9S>^AtM«. -Mit8tm3l'lf\Z2mm&±0>m&<Dft&Ts CH 2 = CBr-Rf^aS^1-?P 

^ 1 ;i/t □ r ;u*;uxf >, £fci*CH 2 B r -c HBr-R f vrnztiZ i , 2-y?P : E-i- / <;i/^;i/t 

OP7;u*;ux*><t ROHT?a$tLSr;u=i— ;ug£fiJ6£-tt£c££4#a£-r£cH 2 = c (r f ) (coor) 
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10 (1) a-hU^^n^^T^U^BfcftiftflS^x^iBaSS^T, a-h 
S^fe (Wffcfc«U). 

15 ;^fei^^/-j^TOtTa- h u ^m-p^wpt* u^kxj^^* 

(«rWS:iK2). 

(3) 2-^^-3, 3, 3 - h U 7MD-/a^>€/^7^^Attl, — ®* 
(#^^3) 0 

20 

b^U (1) a-h«J7Mn^7^U;^DU Fte2Sife 

M^fbTv^. (3) ©^srcwu r;i/n^-$/^7y*7 p ptf*>mx^5 i ;i' 
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-3, 3, 3 - h 'J 7^n^O^>lCf tl/TfflV^ ntfe-et^j ZKDmm. 

C&fF^it* 1 ) 3-8 3 2 9-*t£^ 

(#fF3t^2) #P^BS6 0-4 2 3 5 2^$g 
(#fF^3) #P^BS5 8- 1 5 4 5 2 9^$g 

io m^om^ 

ffi&fr-DVim&om^y v nrz u ;i^xx^;w<Di^7jt*£if#trr£ - £ 

25 <E>o 

15 l - 7nt- 1 -^7Mn7MiHf X tfdil, 

— ^ (i) 

H 2 C=< < I ) 

20 Br 

cs;+, Rf«^ji/7;i'to7MM^t.) -emtsnz i -7nt- i 
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Rf 

H,C— CH (10 
Br Br 

tn7JWx^>i:-^ (III) 
ROH (III) 

5 (5£*. R«^sm s feb<««m$nfeT;w^«:^-ro) -e^^nsTJ^- 
;uM^K)i&$ j &^^t^#mt*r^-^ (iv) 

.Rf 

H 2 C=< (IV) 
COOR 

(5£f, R f *5«ttXR«±IBt|WI)mT^^o) T^n^7yi7^UJViXX 

10 

15 y^atr;vs, t-^;v3t, i -^^;i/yotf;ws> 2-^;k/ 

^>^)vm. l, i-^^^;v^at!;us, l. 2-i?*^)V7u\i 

20 3-^^)^^u^zy)vm. 4- 1 -^)v^>^)vm, ^j-ki/zu 
^->;^, ^^v*, >>^p^->;u^^;^ i-v^n^\ 
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;i/-2-7^>?m tfv^p [2, 2, 2] 

tf^P [3, 2, 1] 3r2?-)vm. 2, 2, 2-h'j7;ptDi5 L M, 4, 

10 ^1/7^0^0^1, ^7;i/to-fv7nt:;n, ^n^i/^p:/^ 
^i^^rt-n- sec ^;w^;u^n- tert -7^-)V&. 

& ^)vy)v^wr z/)vmtz a&m? zmifi-v % , ^b<it mmm.i~4m 

15 ^tf^^i^T^^o 

r>A> A^>"7A/|^ A^v^A^T^:^ A7^7A/77^h, A 

7$?7A/«inu7A, /i7$?7A/^aiAu^A, /i7^>>A/M*;i''> 

20 ^7^A/#'JX? l/>75>f©atA°7^'>A, 4frfbA9>^A, 

*fl2^7^A, 3*7<fbA^>^A, ig|/l7^^A, h'J7;VtDMA7v 
«7A, 5gmA^^»7A, ^bA^^A, gtMA^^^A, ->7>^7^7A, 
TU^A^v^A^pU H^7-, A7'7^A7tWt ht- 0/^7 
$*#AJfc, ^bU^A^IJ-^DDA^^— H, #U ^A^IJ-^PPA^— 

25 th'J7Afh77DD/t7T-h, # U 7Afh7^0DA'7f-h, # 
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Cr-febxhU;!/) A75?t7A» -j^uum-x K>y^hu;w 

5 tftRtf#ffc'&«K >?^7 DDv'T^ > A ^ W A> h ^ X > ^ > A v 5?V A, 
^A, ^DO (2, 2' -HtfUiW A^>>#A, ^Dn (4, 4* -V 

^^;i/-2, 2' -IftfUvW A^tfA, ^dd (7xt>haU» A 

^z^A, mm (7xt>hO'J» A^S^A, WUU (^b^^^-)Vyx. 
10 7->hD«J» /\7^A, TO (Tf^^^xtVhO^) A^^A, 
ii^7xt>bDU>^7m, TOtfT. (rh7^Wxt>hn'J» 
A^^A^<£>T5>^#> ^DDlfX (h>J7ir:jV*77^» A^v* 
<^7A, ^DOlfX (h'J^DA l ^>MX7^» A^v^A, T^h^^X 
(hU7x^MX7^» A^v^A, ^OD[l, 2-t£X (S?:7xx;W3}> 

15 X7^y) i^>]/17^a, ^nn[i, 3-tfx (i^xx;^*^ /) 
7da>]A7^7A, ^do[i, 4-tfx (v^xx;!/**^ /) >^>3 

A^v^A, ^DO[li 1* -h*X (^7i^M77^;) 7iPt>]/^ 

-T> ^X^WT^V, h'JXW^X 1, 2-tfX (^W57) X 
1, 2-MTs (y7x-75 7) X*>, 1, 2-b'T. (S?/^75/) 
7DAX 1, 3-tfX (S?^^75y) ^PA>> KUS», T^/t?U^ 
25 >, &*?-)V7%S tf'J^>, 2, 2' -bftfU^K 4, 4' -$>*9\>V-2 f 
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2' -fcifcfUvMk 2, 2' -h'^y'JX 7xt>bnUX fb7^W 
x y- > h D U >^ ^j^-r 3 d £ iPV % 5 . 

5 M^x?^ >, i, 2-tfx &y*.~ jv^xy^f y) x^>, i, 3-tfx 

(v^xXJl/sftX:^ y) ^D/^X 1, 4-tfX (^7i-MX7-f y) ^ 
1, 1' -fcfX (^XxXJI/tJnX^ y) 7intX i^xX^X^ 
w y^>i£>- 3-X;i/*>m^bU >7A*t, hU^a^i/M7x7^X 
HJ (2-^U;i/) 3frXX^>, h'JX (2, 6-^^h^>7z-JW 3fcX:7 
10 -Y>, hUX (4-^b^77x-JP) 3jsX7^>> hUX ( 4 - y V xX 
^X^^>, hUX (3 -^^;V^acn;i/) *X7^X bUX (2-y^ 

jine>A o ^^'7AM^o^ffl»«Hifii^ft , T?a;<, mib— «5£ (i) ^£ 
n*i, 2 - ^7*n€- l - ^7MD7M;i/x^>i:^bT o . 0001 

15 ~o.i m&mm<Df&m-timit£nz>&s mm* o. ooi~o. 05 mmnmrn 

20 — ;k :?^y— ;k ^>^y— ;k 'v^u-y — ;k :t^y— ;k s^n^s^ 
;i/x^y— 2-7°p/v-;k 2-^5 1 ;v-2-7'a;v-;K 2-7?/ 
2-^ity-;K rs^r;^— ;k 2 -y^;u- 1 -^n/ty— ;k 
->^n^>^y— ;k v^a^+i-y— ;k i^a^^y— ;k 3-y^;u-> 
^n^-y-y— ;k 4-^^;u->^a^iJ-y— ;k 'Oswtjio— ;k 2, 

25 2, 2-h'J7MOX^/-JK XfV>^U n-ji/ty^w-fJK 2 
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- 2 ;k 2 -x^;u- 2 -t^t>^7-;k 2-y 
^)\<- 2 -r ;—)v, l, 3 -y#*?>?>5?ys-— ;k 2-/;i/^;^ 
y-;v^SrM^-r^^t^T#^c t;U3-;kd^»^ strfB— jRA (i) t 

S$tl^> 1 , 2 -y^nt- 1 -^)V7 )V*U7 )V*)V3L& >\ZttVT 1 

jEteiiso. i~i omp aGommfrzmun&tf.&^-Wi. mm&mfrzo. 

10 5-5MP aGUm^K^Jimo^B^V^o 

15 hU^Xh^>h\ th'J^t-^h + yh', #U ^A* h^>F> 

ue7A,7jc^b^^^^A,7Kmfb*;i/^^A^oT^u±^s^m^, 
25 uu^a, is&v^^a, ^^;i/^^A^©r;^u±^jii^mm^^ 
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(i^>^D^>^>>X» *^>'^ U ±^I^t&^ 
10 N, N, N\ N' -^h^^^;V-l, 8-t7^V>5?75»S:205» 

75>i0fffi»l — j&5£ (I) (II) CD^tfefc^tbT^JtTl 

20 *5iS^S*JB*rSfc»fcoT«, ±IB— ®5£ (III) ©T;Vn-;i/^iS^«tfe 

25 3^>F, N. N-^^^;^;WAT^ N, N-^pWKT-fe h75 N- 
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5 S 1 6 CCc^ieH^M^^^^T^^b^o 

mnmi 

pF 3 CH 3 CH 2 OH,CO P F 3 pF 3 

► =< + / \ 

10 Br 7 Br C0 2 CH 2 CH 3 CH 3 CH 2 0 C0 2 CH 2 CH 3 

t-h^l/-^l:2, l, i-h'J7JI/tnynA B >(0. 

2 5 5 9 g, 1. Ommol), I^;-JK0. 0 5 7 g, 1. 24mmol)> 
h>JX^;i/75> (0. 2 0 2 g, 2. Omraol), 6 0 % -lYM^ V U >7 A 
15 (0. 0 0 8 0 g, 0. 2mmolK ^DDt'X (hU7x-MX7^» 
;i7^fA (II) ( 0 . 0070g, 0. 0 lmmo l)^ fh7kFn77>(2. 
OmL) £{±&^ — ^b^m (1. 0 MP a G) §iAb 1 0 0 *CT 1 5 POT 

20 fc, 19 F-NMR«7>{itlCJ:^^ft^JSbrci^5, 2-hU7^D^^ 

7^'j;Hi^x^fM2, 3-s?7*d^-i, i, i-h>J7;i/ta7*a 
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1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 9 (t, J = 
1.5 0Hz). 

GC-MS MS (EI):ra/z 169 (M + +l), 1 2 3 (1 0 0%) 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-66. 8 (d, J = 
8. 52Hz) 

10 t-h^W^t2, 3-^^n^E-l, 1, l-hU7Jl/tD^D/t>(0. 
2 5 5 9 g, 1. Ommol), I^/-JK0. 0 5 7 g, 1. 2 4mmol), 
h'Jx?;V75> (0. 2 2 3 g, 2. 2mmol), ^DOtfX (b'J7iX 
;V*X7>f» (ID (0. 0 0 7 0 g, 0. Olmmol), rh7 

kh*D77> (2. OmL) *tfc&*, -H&ft&* (1. 0 MP a G) §iXL 

15 i o o"cti smmmwvrzo rj&&t&* *-b9u-7&titmvit&. m& 

h 'J 7Jl/tn^^V77 'JMx^^xxfM^ , 3-v^n^-i, l, l 
20 is- 2 - (b^y)V-ta^^-)V) yntf^->mx^;i/xx-x;i/i 3. 2%^#e> 

^»J2 

h^W- 7\Z2, 1, l-FU7Mn7P/t>(0. 

25 2 5 5 9 g, 1. Ommol), X^;-JK0. 0 5 7 g, 1. 24mraol), 

10 
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hUxfJV7$> (0. 2 0 2 g, 2. Ommol), »b'J^ (0. 0 1 
0 6g, 0. Immo 1), ^ODlf^ (b'J7x-J^77>f » /^v'^A 
(II) (0. 0070g, 0. 0 lmmo 1), fh7hHD77> (2. OmL) 
£tfc&#-> — m<k&km (1. 0 MP a G) *iAbl 0 0t)T5^I^tfc. 

bu^;v^-u H*tjn^.T^b, b«s < ®r^t i/tSi£M$tfc. 19 f- 

x?;H7tM2, 3 -v^d^e- l, i, i-hU^;^nyn/i>S*P© 
io 7*ai;t>»if;vx^f^3. o%^#e»nfc 0 

Y2V—7\Z.2, 3 -v^a^- 1, 1, l-h^Mn^XO. 
2 5 5 9 g, 1. 0mmol),I^7^K0. 0 5 7 g, 1. 2 4mmol), 
15 hUX^75> (0. 2 0 2 g, 2. Ommol), (0. 0 07 

4g, 0. lmmo 1), *J>7 U U tfX ( h U yx.~)Vft7syj » (ID 
(0. 0 0 7 0g, 0. 0 lmmo 1), fh7kHD77> (2. OmL) £tfc 
— mitmm (1. 0 MP a G) SiAbl0 0tT5HTO^Ufc. RJfc 

20 y)V#V \*&HaXxm£V* l/«5<OKttbTl^Stfc. 19 F-NM 

JVXXTM2, 3 -v^CHE- 1, 1. 1 - h U 7;VtD7*D^>SipiOJR* 

84. 7%T#e>nfc. $e>^, 3 -ih^>- 2 - (hU7Mn^?jw 7 

Plft>iXf;i/X7f;i'2. 8%^#c>nfeo 

25 
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£F 3 CH 3 (CH2) 2 OH, CO 

r\ " 



B 

CF 3 PF3 

=\ + r~\ 

C02(CH2) 2 CH 3 CH 3 (CH2) 2 0 C0 2 (CH 2 ) 2 CH 3 

jr-hZU—7\z2, l, i-b'J7;i'tDyn^>(0. 

2 5 5 9 g, 1. Ommol), 1-^D/V-;V (0. 0 7 2 g, 1. 2mmo 
5 1), h'JX^T5> (0. 2 0 2 g, 2. Ommo 1), Mtb'J^A (0. 
0106g, 0. lmmol), ^^DnbfX (hU7x^MX7^» A°7^ 
(ID (0. 0 0 7 0 g, 0. Olmmol), rh7tHP77> (2. 0 
mL) £tt&^ — Bfe-ftifc* (1. 0 MP a G) §IAb 1 0 0 tT? 1 5 mmM 

u;vmyntr;i/xx^;v^2, 3-s^n^-i, 1, i-hU7^tn7'M 

15 

2 — h u ^;i/^n^^;vr^ u ji/i7°n if;vxxfjv 

1 9 F-NMR (2 5 0MHz, CDC1 3 , <5 ppm):-65. 8 (t, J = 
1. 5 2Hz) 

GC-MS MS (CI):m/z 183 (M + +l) 
20 3-70^^-2- (h^^tD^W ^Pbf^*>H^Dfc!^XXT-;W 
1 9 F — NMR (2 5 0MHz, CDC1 3 , 5 ppm):-66. 7 (d, J = 
8. 5 3Hz) 
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^—h?U—7'\Z2 > 3 -v^CHE- 1, 1, l-h'J7W^>(0. 
2 5 5 9 g, l. OmmolK 1 - — )V ( 0 . 0 7 2 g, 1. 2mmo 

5 1), h'JXWS> (0. 2 2 3 g, 2. 2mmo 1), ^Dnlf^ (hU 
7x-MX7^» A^v^A (II) (0. 0 0 7 0 g, 0. Olmraol), 
fh7kHP77> (2. OmL) &{fc&#, — SMfc&* (1. OMPaG) £ 

2- bU7;i/5t-D^^;vT^u;i/m^at!;uxx^;v^2, 3-^:7*0^- i, 

1, l-h'J7MO7"DA>I2p0JKf6 5. 4%-Cf#6n&o 2 3- 



h^W— ^^2, 1, l-h'J7MP7D/1>(0. 

2 5 5 9 g, 1. Ommo 1 h 1 -7*^;-;K0. 0 8 9 g, 1. 2mmo 1 K 
20 h'Jl^75> (0. 2 0 2 g, 2. Ommol), »h'J7A (0. 0 1 
0 6g, 0. lmmo 1 ), -J^UU\f.7s (hU7x-M7v7^» A^v^A 
(II) (0. 0070 g, 0. 0 lmmo 1), fh7tFD77>(2. OmL) 





C0 2 (CH2) 3 CH3 
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—mitm.mii- omp ao ^txi 1 o o*cti smmmwvrz. 

hU^l/^U F£;&fl^Til}$U L^e,<(Dr B 1#«bT^»^-&fCo 19 F- 
NMR^Mafcck££»£^Lfc<h£;3> 2- h*)7 )V3rU*?-)VT W )VM 
5 Wx^f;^2, s-v^d^e- l, i, i-h'J7;i/tDyn/\°>S?(r; 

10 1 9 F — NMR (2 5 0MHz, CDC1 3 , <5 ppm):-65. 7 (t, J = 
1. 4 8Hz) 

GC-MS MS (CI):m/z 197 (M + +l) 

1 9 F — NMR (2 5 0MHz, CDC1 3> 5 ppm):-66. 7 (d, J = 
15 8 . 5 3 H z ) 

J*«!I3 

•*—b7U—7~\Z2, 3 -v^D^E- 1, 1, 1 - h U ^l/^D ^"p A°>( 0 . 
2 5 5 9 g, 1 . Ommo 1 ), 1 -7*^/-JKO. 0 8 9 g, 1. 2mmo 1 K 
20 hUX5^;i/T5> (0. 2 2 3 g, 2. 2mmol), ^DDtfX (h'J7x- 
MX7>f» (II) (0. 0 0 7 0 g, 0. Olmmol), f h7 

tKD77> (2. OmL) Stfcji*, — BMtlfc3!S (1. OMPaG) 5iAb 
1 2 0t;T5l$W8l#bfc. *-h9l"- y&tftmVfc^ W&U 

25 T^^et^-frfeo 19 F-NMR^ffitCj;^^*^Sgbfc<ii^^, 2-hU 
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7 CF 3 J^OH.CO / CFa / Cp 3 

h^l/— :/K2, 3-v^P^E- 1, 1, l-h'j7WD^>(0. 
2 5 5 9g, 1. Ommol), 2 - 1 -7urtS—)l> (0 . 0 8 9 g, 
1. 2mmolK h'JXf;i/75> (0. 2 0 2 g, 2. Ommol), » 
10 hU>7A (0. 0 106g, 0. lmmo 1 ), i^PPtfX (hiJ7i^X 
n^V^hs (II) (0. 0 0 7 0 g, 0. 0 lmmo 1), h;UX> (2. 
OmL) — HMbR* (1. 0 MP a G) SiXbl 0 OtTl 

T^u;um2-^^;i/-i-7 p ntf;pxx5 i ;^2, 3-^^p^e-i, i, 1 
- bvyjv^ra^uA>mm(Dm.m8 2. o%T#^n^ 0 $e>tc, 3- (2- 

^f^-l-7ut!M^y) - 2- (bU7;VtP^^) :/P tT;t>m 2 - 



20 



1 9 F — NMR (2 5 0MHz, CDC1 3 , (5 ppm):-65. 8 (t, J = 
1. 4 8Hz) 
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GC-MS MS (CI):m/z 197 (M + +l) 

3- (2-*^)V-l-ZfU\i)Vttis) -2- (hU7;VtD/fJW ^ntf 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 8 ppm):-66. 7 (d, J = 
5 8. 5 2Hz) 



^—YZV—7\Z.2, 3-^^O^E-l, 1, l-h>j7MD^D/O(0. 
2 5 5 9 g, 1. Ommol), 2 -*?-)V- 1 -?ur\J — ;W ( 0 . 0 8 9 g, 
10 1. 2mmol)> HJX^;V7^> (0. 2 2 3 g, 2. 2mmol), 

DtfX (h U :7acXJV*x:7>r » (II) (0. 0 0 7 0 g, 0. 0 1 

mmol), h;PX> (2. OmL) — ( 1 . OMPaG) £ 

2- hu yjv^-u^9-jvr^V)im.2-^)V- i -^nbf;i/xx^;^2, 3 
-v^o^e-i, 1, 1 - h u nyD/^s^oiRf 6 5 . i%T#e>n 

7c, 3- (2-*^)V- 1 -7 , Olf^'» -2- (hU^l^O^ 

^ p Dt!^->m2-^5 i ;v-i-yntf;i/xx^;i'9. 2 %^#e»n^ 0 



Jt»J4 



20 




pF 3 CH 3 (CH2)40H, CO 



C0 2 (CH2) 4 CH3 



+ 



CH 3 (CH 2 ) 4 0 



C0 2 (CH2) 4 CH3 
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Tt—YZV— 7\z2, 3 -v^n^- 1, l, i-hij7MnyoA>(0. 
2 5 5 9 g, l. Ommol), 1 -^>^ J — )V ( 0 . 1 0 6 g, 1. 2mmo 
1), hUx^75> (0. 2 0 2 g, 2. Ommol),»h'JW(0. 
0 106g, 0. lmmol), ^DUb'X (h'J7x~Jl/*X7>f » /^y 
5 t7A (II) (0. 0 0 7 0 g, 0. 0 lmmol), b)lX.> (2. OmL) £ffc 
— Mitrnm (1. 0 MP a G) SiXU 1 0 OtTl 5 P#Hlj*#l/;fc. M 

H*JnAXj»b, L«&<©F B MbTieM$^fc. 19 F-N 

10 >fJHXfM2, 3-^^a^-i, 1, 1 - hU^;i/^-n^nA°>S2p© 
IR^8 4. 0%T#£nfc„ 3 -"O^M"*^- 2 - (hU7JVtn 

15 1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 7 (t, J = 
1. 5 1Hz) 

GC-MS MS (CI):m/z 211 (M + +l) 

;p 

20 1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-66. 8 (d, J = 
8. 4 5Hz 

itWJ5 

*—b#U—7\Z2, 3 -v^D^E- 1, 1, l-b'J7;Wn7°DA>(0. 
25 2 5 5 9 g, 1. Ommol), 1 -^>& 0 . 1 0 6 g, 1. 2mmo 
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1), hUxfJl/75> (0. 2 2 3 g, 2. 2mmol) 1 ^DDt'X (hU 
7x-Jl/*77^f » A^v^A (II) (0. 0 0 7 0 g, 0. Olmmol), 
h;i/X> (2. OmL) -BMfc&Ki (1. 0 MP a G) 1 2 

*ft£i£J8!3l3:;fc. 19 F-NMR^M^J:^>^*^^bfci:il^, 2 - b U ? 
)V3ru*?-)\>T?7V)Vm^>^)V3LX7-)V1fi2, 1, 1 - h 

io #?>nfeo 




15 h2 W-^fc2, 3-^7D^-l, 1, l-hU7Mu7D/^>(0. 

2 5 5 9 g, 1. Ommol), ^DA^>JW^7-J1/ (0. 1 3 7 g, 1. 
2ramol), h'JX5 1 ;i/75> (0. 2 0 2 g, 2. Ommol)> »HJ 
7A (0. 0 106g, 0. lmmo 1), v^DPtfX ( b U ^ain^^X^^ 
» (II) (0. 0 0 7 0 g, 0. Olmmol), fl>7tHD77 

20 > (2. OmL) £tfc&2K — BfcffcK* (1. 0 MP a G) ^AUl2 0t:T 

18 
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^fJV7^ U Jl/fy ^7 □A+yJM^X7riW^ 2 , 3 -v^P^- 1 , 1. 
5 1 - hV7)V*u7urt>&fi<DW&8 0. 7%t?»e>nfeo S&fc, 3-5^ 

2 - h U ^;v^-n^^;i/T^ >J JVBI^^ n a+^m^juxt il/ 

10 19 F— NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 7 (t, J = 
1. 4 6Hz) 

GC-MS MS (CI):m/z 2 3 7 (M + +l) 

3-->^D^->;i/^^;v^>'-2- (h'J7;vta^fjW ^atf^->m-> 

15 19 F-NMR (2 5 0MHz, CDC1 3 , 5 ppm):-66. 7 (d, J = 
8 . 5 4 H z ) 

Hr—Y>7\/—~?\z.2, 3-^^n^e-i, l, i-h'J7Mn^nA>(0. 

20 2 5 5 9 g, 1. Oramol), ^DA^>JM^;-Jl^ (0. 1 3 7 g, 1. 
2mmol), h'JX?;P7^> (0. 2 2 3g, 2. 2 mmo 1 ), W n D tf 
^ (h'J7xXM^7^» (II) (0. 0 0 7 0 g, 0. 0 1mm 

ol), fb7bHa77> (2. OmL) — KflSK* < 1 . OMPa 

G) SiAUl 2 O^T5 0fP H lit#bfc o .Rj&JfcTtfe, 3—h#U~~7&ftl1$V 

25 fern, KM&u rtaw*P«b»tbT^>\/hU7;^u H&Jn^tTfi^b, ui 
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1, 1 - hU^;^aynA°>^©lR^6 6. 9%T#& 

5 ^Dt:t>iy5'D'\*yi^fJi'XXf;n i. 3%^#e>nfc 0 




10 3— h^l/-:/l£2, 3-^^P^-l, l, i-b'J7JWn^n/t>(o. 
2 5 5 9 g, 1. Ommol), ^>^7^3-JK0. 1 3 0 g, 1. 2 mm 
ol), h'JX?;V75> (0. 2 0 2 g, 2. Ommo 1), ^t'Jf 9A (0. 
0 148g, 0. 2mmo 1)> ^OPlfX (h>J7x^MX7^» A°^>> 
>7A (II) (0. 0 0 7 0 g, 0. Olmmol), fh7kKQ77>. (2. 0 

15 mL) —mitmm (l. 0 MP a G) SiAUl 2 0 1;^ 5 PfBflit^ 

u;u^>^;pxx^;u^2, 3-^yp^e-i, 1, i-hU7MD7nA 

20 >S$OJRf 7 1. 7%T#Snfc. ££>tel, Z-^>z?)V'**->'-2- ( HJ 
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19 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 8 (t, J = 
5 1.3 4Hz) 

GC-MS MS (CI):m/z 23 1 (M + +l) 

3-^>> ? ;i/^>'-2- (hV7)V*u*?-)V) ^nt!t>i^>^xxT 

)V 

1 9 F —NMR (2 5 0MHz, CDC1 3 , 5 ppm):-66. 5 (d, J = 
10 8.3 6Hz) 

WOW 7 

•*—Y2V—7\Z2, 3-^^P^E-l, 1, l-h'J7WD^>(0. 
2 5 5 9 g, 1. Ommol), ^>^7Jl/3-;M0. 1 1 9 g, 1. 1mm 
15 ol), hUxW5> (0. 2 2 3 g, 2. 2mmo 1), (h 
U7xXMX7^» /17^A (II) (0. 0 0 7 0 g, 0. Olmmol), 
fh7tFD77> (2. OmL) —Wtitmm (1. 0 MP a G) £ 

#AU1 2 OICTl 5P#raM^bfe.HjiSi^Tm^-h^ W-^S^bfem, 

1, 1 - hU^;i/^-n^nA>S2p®iR^4 8. 2 %T#£>nfco $e>c 3- 
^ > *?)Vtt - 2 - ( b U 7)Wr o * ^;i/) 7°n bf :t > ^JUX 4 . 

5%^#e»tifc 0 

25 
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Hr—VtrV—7\Z.2, 1, 1 - h«J^;^DyPA o >(0. 

5 2 5 5 9 g, 1. Ommol), 2 - ;* h^X^ / — ;V ( 0 . 0. 0 9 1 g, 1. 
2mmol), h'JXW^> (0. 2 0 2 g, 2. Oramol), MthU 
•7A (0. 0 106g, 0. lmmol), ^^DDt'X (hU7x^l/^X7^ 
» /1^>"7A (II) (0. 0 0 7 0 g, 0. Olmmolh h;UX>(2. 0 
mL) — mib^ (1. 0 MP a G) £#Ab 1 2 0 'CTr 5 mmUW 

10 bfeo S^Tm, ;f-h^l/-:/£^£Pb£:^ $M£U MIMtlT 

V)VM2 h+^x^nxfM2, s-^r/n^e-i, i, i-h'J7;v 

^-DT^PA^^cDiR^? 4. 8%T#£tlfco 3- (2-^h^S>X 

15 -2- (h'J7Mn^?;!/) 7 , UW>i2-^h^>X^VX 

2-hV7)VjTU*?-)VTW)VW.2-* h^e/X^VXXT^ 
1 9 F — NMR (2 5 0MHz, CDC1 3 , <5 ppm):-65. 9 (t, J = 
20 1. 4 4Hz) 

GC-MS MS (CI):m/z 199 (M + +l) 

22 



WO 2004/085374 



PCT/JP2004/004017 



3- (2-^ h^i/x^;u^~» -2- (VV7)V^ru*?-)V) 7u\*3r>m 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-66. 7 (d, J = 
8. 4 5Hz) 



b ? 2 , l, i-h'J7Mnyn/t>(0. 

2 5 5 9 g, 1. Ommol), 2 - ;* h=^5>X^ / — ;i/ ( 0 . 0 9 1 g, 1. 2 
mmol), h'JXfJl'75> (0. 2 2 3 g, 2. 2mraol), ^^DDk'X 
10 (h'j7xn;|/3}N7 7^» /^v^A (II) (0. 0 0 7 0 g, 0. Olmmo 
1), h;i/X> (2 . OmL) £tfc&^ —Wlfcjfcm (1. 0 MP a G) &iAb 

i 2 o , c-z?5B#^ji:^bfc 0 Kmmir'&. ^-b^u-f^^vr^Wi, ra&u 
Tm.&mmts&tc.o i9 F-NMRm^m\z^^m^mm^rctz\^, 2-hu 

1, l-h'J7Wn7*D/t>P©W6 8. 6%Xn*>tirZo ZZlZ, 3- 

(2-^ h^->x^;i/^-» -2- (bVyjv-tnx^-jb) ~7u\ZJr>W.2- 
;* b=^>x^;uxx^9. 9%^#e>n^ 0 

20 mmm 1 1 



3r~-Y9V— 7\Z2, 3 -v^n^E- l, l, l-h^MnT'D/tXo. 
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2 5 5 9 g, 1. OmmolK (0. 0 7 2 g, 1. 2mmo 

1), hUX5^;VT5> (0. 2 0 2 g, 2. Ommol), 6 0 % - 7KM4t± h 
U^A (0. 0 0 8 0 g, 0. 2mmo 1), y^DDt'X (hU7x^^7 
^ » ny-JVI* (II) (0. 0070g, 0. 0 lmmo 1 ), WUX> (2. 
OmL) £tfc&^ (1. 0 MP a G) §1X1 1 2 0 5 l$Mtfc 

> v h u 7 u h &in *.t«# u l & e> < wr H mf l x^^aii $ i±fco 

UM2 -yotf;vxx^;W2, 1, i-h'J7;i/tay 

-2- (hU7JVto^f;W ^ntf^->m2-ynlf;^xx^;n. 2%^# 

2 - h u 7)V3ru*?-)V72 u 2 -7*p tr;pxx^;v 

19 F-NMR (2 5 0MHz, CDC1 3 , 5 ppm):-65. 9 (t, J = 
1 . 4 8Hz) 

GC-MS MS (EI):m/z 167 (M + — M e , 13), 123 (10 
0 %) 

MS (CI):m/z 183 (M + +l) 
3- (2-7aif;^» -2- (hU 7)\s3ru*7-)V) 7°at:t>t2-7 
Dtf;i/xx-x;v 

1 9 F — NMR (2 5 0MHz, CDC1 3 , <5 ppm):-66. 8 (d, J = 
8. 5 2Hz) 

Jfc«E08 9 
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3r—Yi7V—7\z.2, 1, l-b'J7MD^o/0(0. 

2 5 5 9 g, 1. Ommol), (0. 0 7 2 g, 1. 2mmo 

1), hUX^75> (0. 2 2 3g, 2. 2mmo 1), y^DDtfX (h'J 
^x-;^7>^^c y) nzrWJ* (II) (0. 0 0 7 0 g, 0. Olmmol), 
5 fh7bHn77> (2. OmL) — BMbU** (1. 0 MP a G) £ 

ixti2ot:T5Rfr«bfc. H;&*rm> ^--h^i/-^^^ufc^ 

2 - h u :?;m-d*3MK7^ u;H2-yp tf;i/xx-^;u^2, 3 -s^n^e- 
10 l. i, i - hV7frytti7urt>&m<DW$5 3. i%T#e»nfe 0 

3- (2 -7*nWI/t+'» -2- (h'j7MU^5 1 JW 7 4 Ut!t>i2-7' 

ntf;i/XX-x;i/3. 7 %^#e.nfeo 

1 2 

15 t-h71/-7fc2, 3-^7*D=E-l, 1, l-h'J7;i/tD7°n^>(0. 
2 5 5 9 g, 1. Ommol), 2 )V (0 . 0 7 2 g, 1. 2mmo 
1 ), hijx^75> (0. 2 0 2 g, 2. Ommo 1 K UMW-HJtfA (0. 
0 106g, 0. lmmo 1 ), ^nDk'X (h'J7i^MX7^ » 

(II) (0. 0 0 7 0 g, 0. Olmmol), rh7kHa77> (2. 0 

20 mL) £tfc&^, — Mikfcm (1. 0 MP a G) SiAb 1 0 0 TCt 5 B#|Wj*# 

V)l>M2-7n\£)lX.X7 : ')ltf2, 1. i-h'J7;VtP7° 

25 DA°>S2P<£>J«8 3. 0 %T#£>nfco 3- (2-7°neM^e/) 
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-2- (hU7MD^5 1 ;W yntf^->^2 -^D^XXf^O. 8%#t# 
H»J 1 3 



2 5 5 9 g, 1. Ommol), 2 -^l*/ — ;V ( 0 . 1 2 3 g, 1. 2mmo 
1), h>JX^75> (0. 2 0 2 g, 2. OmmoD^ithU^AlO. 
0106g, 0. lmmo 1), ^nnk'X (h'J7xXjV^7^f» /^7i? 

(II) (0. 0 0 7 0 g, 0. Olmraol), fh7hh 4 D77> (2. 0 
mL) £tfc&3K — Mitmm (1. 0 MP a G) StAt 1 0 0 1 5 R$M£g 

U;H1 -^fM>f;VxxfM^2, 1, 1 - h U 

^-n^aA°>^©iR^8 4. o%T#£>nfco ££>jc* 3- (i-^wi^> 
^jvttis) -2- (h'J7MP^^w ^Dtf^-^i -^^;^>^;i/x 

2- hU7JVtD^W^'JMl-^5 : JK>^l'XXTJV 

1 9 F — NMR (2 5 0MHz, CDC1 3 , <5 ppm):-6.5. 8 (t, J = 



Bi 
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1. 4 1Hz) 

GC-MS MS (CI):m/z 2 2 5 (M + +l) 

3- (l-^^wo^JM-^PS') -2- (hu y)V^ru^^-)V) ^u)d^>m 

1 -^fJK>WXfJl/ 

5 19 F — NMR (2 5 0MHz, CDC1 3 , 5 ppm):-6 6. 7 2 (d, J 
= 8. 52Hz), -6 6. 7 4 (d, J = 8. 61Hz), -6 6. 7 8 (d, 
J = 8. 65Hz), -6 6. 7 9 (d, J = 8. 59Hz) 

vam i o 

io h P u-y\z 2 , l, i-h'j7;^Dyo/i>(o. 

2 5 5 9 g, 1. Ommol), 2-^+**/ — ;V(0. 1 2 3 g, 1. 2mmo 
1), bUX^;i/T^> (0. 2 2 3 g, 2. 2mmol), y^DnHX (b'J 
^x-;i/*7,^>r » A°^>"^A (II) (0. 0 0 7 0 g, 0. 0 1mraol)> 
fh7th*D77> (2. OmL) £tfc&#-, — m^BM (1. 0 MP a G) § 

15 mxvi 2 o c cT5B#r B m#bfeo s^t^l =r- h^i/-^^^bfe^ 

2 -hV7)V3ru*?-)VT>7 u;vmi -^?;K>^XXtM^2, 3 
nt- 1 , 1, l - hU^;i/^-nyaA°>*^iR^7 2. 9%-e#S»nfco£ 

20 t>\Z, 3- (1 -^^;l/^>^;U^v-) -2- (h'J7J^P^?Jl/) -fu\d 

t>^i-^?M>f;i/xxf;H. 8%^#e>nfeo 

1 4 
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CF 3 PF 3 

2 5 5 9 g, 1. Oramol), i'i'DAW-JKO. 1 2 0 g, 1. 2mm 
5 o 1), h'JXfjl/75>(0. 2 0 2 g, 2. Ommo 1), ^m^hVUA (0. 
0 106g, 0. lmmol)> (h'J7x-;^7^» 

(II) (0. 0 0 7 0 g, 0. Olmmol), WVX> (2. OmL) £rtfc 
-Wtik&tm (1. 0 MP a G) £iAU10 0'Ctl5Nfr»Uc. K 

io U7;v=ru F*m*.Tit#u u«e><©M#«bTtt[s«:jR$'&fc. 19 f-n 

i/DA^^jHX»2, l, i-hU7Wn^nA> 

^p<dii»8o. 5% < r#e>ti7co $e>t, 3-^p^^;i/^*^-2- (h* 

15 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 5 ppm):-65. 8 (t, J = 
1. 4 8Hz) 

GC-MS MS (CI):m/z 2 2 3 (M + +l) 
20 3-5/9U'\*5')Vttzs-2- (hU7MD^5 1 ;i/) 
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1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-66. 8 (d, J = 
8. 5 2Hz) 

vam 1 1 

3—h?}/—7\Z2, 3 -v^U^E- 1, 1, l-h'J7;WD^O/1>(0. 
2 5 5 9 g, 1 . Ommo 1 ), O-M^-UV — )V (0. 1 2 0 g, 1 . 2mm 
ol), h'JX?;P7$> (0. 2 2 3g, 2. 2mmo 1 )> v^DDtfX (h 
'j7x-MX7^f » n^WJ* (II) (0. 0 0 7 0 g, 0. 0 lmmo 1), 
h)VJL> (2. OmL) &fk&&. -m^mm (1. 0 MP a G) £#Ab 1 2 

««!pftRi:W^;b>J7M'J F&in*.TJI#U U«6<0lffl»fUT 
ifi*«t«$i3:fc. 19 F-NMR^ffit«i:^^»^^SIb^t^5, 2-h'J7 
;Wd^W^ U n a^^xxtMJ 2 , 3-^7*0^-1, 1, 
1 - Y^y)v^ru^un>mw(D^M7 3. 4%T#e>n^ 0 3-s^ 

xf^5. 3%j&t#e>nfco 

H«SW 1 5 
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2 5 5 9 g, 1. Oramol), u^^^J— )V (0 . 154g, 1. 2mm 
o 1), h<JX^75> (0. 2 0 2 g, 2. Ommo 1), ISHt^hU^A (0. 
0 106g, 0. lmmo 1), 5?^Dnk*X (h'J7xrMX7^» 
5 (II) (0. 0070g, 0. 0 lmmo 1 ), b^X> (2. OmL) *tt 

— (1. 0 MP a G) &iAH0 0fC15I^WUc. S 

'J7M'JH^D^Tt^U, b«e><CDr B 1#@bTm^tfci^^iirfeo 19 F-N 

MRmftmz&zfem&mMvrctzz, 2- hj ^;i/^-p^^;vT^u;vm^ 

10 ^ot^f;i/XXTJW2, 3-77nt-l, l, l-h'J7^D7DA> 

1 9 F — NMR (2 5 0MHz, CDC1 3> 5 ppm):-65. 9 (t, J = 
15 1 . 4 8 H z ) 

GC-MS MS (CI):m/z 2 4 9 (M + -l) 

w&m 1 2 

t-h^l/-7*C2, 3-^D^E-l, 1, l-h'j7MD7n^>(0. 

20 2 5 5 9 g, 1 . Ommo 1 ), U^Z 9 /— )V (0. 1 5 4 g, 1 . 2 mm 

ol)> bUX^;WT^> (0. 2 2 3 g, 2. 2mmo 1), ^nofX (b 

U 7 x.—)V-fc7>7 J » (II) ( 0 . 0 0 7 0 g, 0. 0 lmmo 1), 

h;VX> (2. OmL) -mitrnm (1. OMPaG) £SAb 1 2 

0 < C-e5Bt^tt^Ufc o h^W-^&i&SIL-fc^ W&U 1*1 
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)V*u*^)V7>7V)Vm^9ujrt;?-)V3-7,'r)Vtfi2, 3 -S^n^E- 1 , 1, 
5 X5=-;P5. 2%at#S*lfco 

19 F— NMR (2 5 0MHz, CDC1 3 , 6 ppm):-66. 7 (d, J = 
10 8 . 5 2 H z ) 



HiMM 1 6 




15 3r—h?U—y\z 2 , 3-v^O^E-l, 1, l-hij7Mn^>(0. 
2 5 5 9 g, 1. Ommol)> 1 - n^v-;i/X^ y — ( 0 . 154g, 
1. 2mmol), hUxW5> (0. 2 0 2 g, 2. Ommol), th'J 
«7A t -^h^yF (0. 0 1 9 2 g, 0. 2mmo 1), v^aafc'X ( HJ 7 
ai^;i/^X^^» A^^^A (II) (0. 0 0 7 0 g, 0. Olmmol), h 
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;i/X>(2. OmL) fctta*, — < 1 . 0 MP a G) £2»AL-12 0 < C 

T5^M«t#ujfc. mmmT&. *-b?u-zr$:i$mvrz^ m&u Pimm 
1, 1 - hu ^;w^*pynA>*2p©jR^7 5. o%T#s>nfco 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 7 (t, J = 
10 1 . 3 7 H z ) 

GC-MS MS (CI):m/z 2 49 (M + -l) 

\m.m 1 3 

*-Y*7V—7\Z2, 3-^^D^E-l, 1, l-h'J7MD^PA>(0. 
15 2 5 5 9 g, 1. Ommol), 1 - l/Z D^->;i/X^ / — ;P ( 0 . 154g, 
1. 2mraol), hUX^;V7^> (0. 2 2 3 g, 2. 2mmol), 
DtfX (hU 7iXJ^X7>f » A°^^»7A (II) (0. 0 0 7 0 g, 0. 0 1 
mmo 1), b;WX> (2. OmL) £tfc&^ — m^bK^ (1. 0 MP a G) & 
IAU12 0t:T5lirWUfc. fiJfc**T«, t~b^^*»31lt^ 

-v^n^E- 1, l, i-b'J7;Wn7 , n/i>lf©W6i. 5%T#e>n 

Tco ££>fcl> 3- (l-v-^n^^I/X^;!/^^) -2- (hU7MP^ 
25 7°D Ht>t 1 - o^^^l/Xf^XXr^ 5 . 9%^#£>*l}>Co 
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3- (l -^^D^->;i/x^;u^^) -2- (h'J7Ma/^W ^atf 

19 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):- 6 6. 5 5 (d, J 
= 8. 52Hz), -6 6. 6 2 (d, J = 8. 52Hz), -6 6. 6 3 (d, 
J = 8. 61Hz), -6 6. 6 8 (d, J = 8. 59Hz) 

mmm 1 7 

^-—h?U—Z?\Z 2 , 3 -v^D^E- 1 , 1, l-h'J7Mn^>(0. 
2 5 5 9 g, 1. Ommol), 1 D^i^l/X^ J — )V ( 0 . 154g, 

1. 2mmol), h'JxW5> (0. 2 0 2 g, 2. Ommol), » 
hU#A (0. 0106g, 0. lmmo 1), ^^DDt'^ (h'j7iXMX 
74 » A^v^A (II) (0. 0070g, 0. 0 lmmo 1 K b;l/X> (2. 
OmL) — mt&kM (1. OMPaG) 1 0 0 *CT 1 5 mm 

7 7 U JVi l - n '>;i/x?;vxx f JV^ 2 , l, l 

-hU7Mn7 , D/i>SM$7 4. 2%T#e>tifeo £e>fc, 3 - ( 1 - 
^^n^^I/X^;!/^^) -2- (h'J7MD^5 1 Jl') 7nW>tl- 
^^P^^H^XXt;H. 9%^#e>tl7c:o 

H!;»J i 8 
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'v^OH , CO 



Bi 




b 9 U~~7\z 2 , l, l-b^MayDAXo. 

2 5 5 9 g, 1 . Ommo 1 ), 1 1 — JKO. 1 8 8 g, 1 . 2mmo 1 )> 
h'JX5 : ;V75> (0. 2 0 2 g, 2. Oramol), 6 0 % -Tk^ffc^ b U Vl* 
(0. 0 0 8 0 g, 0. 2mmolK S^nnlfX ( b U ^ai— )Vi£7>7 4 » 
rt^WJ* (ID (0. 0 0 7 0 g, 0. Olmmol), h;kx>(2. OmL) 
&tfc&*» — (1. 0 MP a G) ^iALl 2 0*CT?1 5P&H«#L;fc. 

bU^l/^U r*&iQ*Tll#U UJiS<OIW»iBbT4a&tfcjR$^:fc. 19 F- 

S2poiR^7 3. 2%-r#e.nfe, s sk, 3- (i-*>^;m-3^» -2- 

1 9 F-NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 6 (t, J = 
1. 4 8Hz) 
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3- (l -*>^)Vtty) -2- (h<J7JPtn^?;i/) -7u\f.*yW.\ 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):- 6 6. 5 3 (d, J 
= 8. 53Hz), -6 6. 5 9 (d, J = 8. 58Hz) 

5 

JtWJ 1 4 

b ZU—^iZ 2 , 3 -v^D^E- 1, 1, i-h'J7;vtayDA>(0. 
2 5 5 9 g, 1. Ommo 1 ), 1 -*>\ — )V (0. 1 8 8 g, 1. 2mmo 1 )> 
h'Jx^7^> (0. 2 2 3 g, 2. 2mmo 1), i?^DUlfX (h'J7x~ 
10 4 » n^WA (II) (0. 0 0 7 0 g, 0. Olramol), h;i/X 

> (2. OmL) £tt&<2K — mtWm (1. 0 MP a G) ^lAlUO'CT 

i5NF^jt#bfeo fcfomTWi, *-b?u-7&ftimvt£W:. m&v, Pimm 

15 o^^;vt^u;u^i -^>?;nxf;^2, 3-^:7*0^-1, i, i-b 
u^;^oyD/i>s^c7)iK^4 3. 1 %Tf#e>nfco $e>t, 3- o-^> 

^;i/^>-) -2- (h'j7Mn^W ^nHt^i-^^xxfJV 

6. 7%^#e>tl7Co 
20 HJS^I 1 9 

7\Z2, 3-^yp^-l, 1, l-b^Moyn^XO. 
2 5 5 9 g , 1 . 0 mm ol), 1 - ^ > 1 — )V ( 0 . 1 8 8 g , 1 . 2 mm ol), 
h'JxW5> (0. 2 0 2 g, 2. Ommol), ^^bU»7A(0. 0 1 
06g, 0. lmmo 1)> ^DDk'X (fU7xXJI/^7^» /t7^7A 
25 (II) (0. 0 0 7 0 g, 0. 0 lmmo 1), fh7kh*P77> (2. OmL) 
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£tt&3K — Mik&m (1. 0 MP a G) ^tAblOO'CT5fir«tfc. 
bU7M'JH^MTi^L» b«5<©Ha»«bTm&«fcia:*1irfc. 19 F- 

i-^>?;i/X7f;^2, l, i-h'j7Ma^> 

gift©!^ 8 8. 3 % T1# £> nfc. 
2 0 

7\Z2, 1, l-b'J7^tn^DA>(0. 

2 5 5 9 g, 1. Ommo 1), 1 -;*>1 — JKO. 1 8 8 g, 1. 2mmo 1), 
h'Jlf;l/75> (0. 2 0 2 g, 2. Ommol), ^t'J^A (0. 0 07 
4 g, 0. lmmo 1 )> s^antfx (hU ^x^;^x^-r » A°^>^A (II) 
(0. 0070g, 0. 0 lmmo 1), fh7tKD77> (2. OmL) £rtfc 
— (1. OMPaG) ?£IAtlOOt:t5liF 0 m^Ufc. 

7;i^y H^in^T^b, b«e.<©p^ttbTm^tfc®:$ii:feo 19 f-nm 
R=»^iii^j;^^*^^bfc^Ji^, 2- hU^;i/^-n^^;VT^u;i/M 1 - 
^>^xxrM^2, 3-i^n^E-i, l, l - hU 7 )VJru7tm>mm 

0W9O. 4%T#e»n7co 
mmm 2 1 



Br 



/-< 
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3--b?U—Z?\Z2, 1, l-h'J7;i/ta^D/ , ?>(0. 

2 5 5 9 g, 1. Ommol), t -7?-)VT ( 0 . 1 1 1 g, 1. 5m 

mol), hUX5^W7^> (0. 2 0 2 g, 2. Ommol), th'J^At- 
;/h=^>F (0. oi92g, 0. 2mmol), ^DDh:7 (h'J7x-M 
5 7,7 J » A°^>"7A (II) ( 0 . 0070g, 0. 0 lmmo 1 ), h;WX> (2. 
OmL) £tt&#-, — mitmm (l. OMPaG) &IAb 1 0 Ottl 

bT^>y HJ^l^U F&Jn*_Ti«}$U bfc££<<Df^fibTm£fcfcJ8:£-fr 

feo i9 f -NMRmftm.iz&z>HEm*mffii<t£tz%, 2-b»j^;^n^^;w 
io y^UJi'it-WxxTM^, 1, i-hU7Mn 

^DA >^2p(DXR^ 8 1. 1 % <b *lfc„ 
2-hV7 d ;* ^ U t - ^^^x^f^ 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 p pm) : - 6 5-. 8 (t, J = 
15 1 . 4 1 H z ) 

GC-MS MS (CI):m/z 197 (M + +l) 

Jt^J 1 5 

^--h^l/-^(C2, 3-^^a^E-l, 1, l-h'j7MO7°D/1>(0. 

20 2 5 5 9 g, 1. Ommol), t -^)VT)VU— )l ( 0 . 0 8 9 g, 1. 2m 
mol), h'Jxf;V75> (0. 2 2 3 g, 2. 2mmo 1), v^DOk'X (h 
U 7xx:;W3tx7.^W » A^S^A (II) ( 0 . 0070g, 0. 0 lmmo 1 ), 
h;i/X> (2. OmL) £tfc&#., -gtfc^m (1. OMPaG) £SAb 1 0 
0t:"ei 5NFr B 1it^bfeo S^T^, rt-h^-^tf^bfc^ PI&U 

25 f^gI5^^KtbT^>yhUy;^U H^iP^-TjtJ^b, bfc££> < <£>i?l]it£«b 
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- hu^;i/^-nyDA o >S2p©JK^2 4. 8%T#e.nfeo sst, 3- ( t - 
-2- (h>j7MD^f^) ^nt!t>it-^x7T^ 
5 4. 6%#*#e.ftfco 

3- (t-^;i/^-» -2 - (hU7Mn^f^) ^at!t>it-^ 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-66. 9 (d, J = 
10 8 . 6 1 H z ) 

mMM2 2 

jr-b?U— 7\Z2, 3-zS?U*:-l, 1, 1-F'J7MO^>(0. 
2 5 5 9 g, 1. Ommol), t )V ( 0 . 1 1 1 g, 1. 5m 
15 mo IK b'JX^75> (0. 2 0 2 g, 2. OmmolK »h'J9A 
(0. 0 1 0 6 g, 0. lmmol), ^DPtfX ( b U !7 7 » 

(II) (0. 0070g, 0. 0 lmmo 1), rh^k FD77>(2. 
OmL) £tfc&#>, — BMtR* (1. 0 MP a G) S^XUl 0 0tT5«fW» 

20 T^/hU7J^'J HSMT^U l/tf 5 < OliliWlTS^R^tfc. 
19 F-NMR^#M(£<fc£^»£«b£:<h;i;3, 2- h'J7MP^f;l/7^ 
U;Ht-7fJl/XXfM2, 3-^D^E-l, 1, l-h'J7Jl/to7n 

25 §£«J 2 3 
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2 5 5 9 g, l. Oramol), t -7?-)V7)V?L — )V ( 0 . 0 8 9 g, 1. 2m 
mo 1), h'jx^75> (0. 2 0 2 g, 2. Ommo 1), JSMU^tfA (0. 
0 0 7 4g, 0. lmmo 1 ), ^Dnt'X (hU V ^-)V^y 4 » 
5 (II) (0. 0 0 7 0 g, 0. Olmmol), 5^b^t:Hn^^> (2. 0 

mL) — mitmm (1. 0 MP a G) £#Ab 1 0 0 *CT 5 ttlRI&tt 

10 'J^it-^;HXr;W2, 1, l-hU7MD^D 

a°>^(dir^8 2. 2%^#e>nfe<, 

2 4 

h^lx-^^2, 1, l-hij7MD7*OA>(0. 

15 2 5 5 9 g, 1. Ommol), t -7^)V7 )V^—)V ( 0 . 0 8 9 g, 1. 2m 
mo 1), h'jXW^XO. 2 0 2 g, 2. Ommo 1), BmVttA (0. 
0 148g, 0. 2mmo 1)> ^nofX (h'J7xzMX7^» /^^ 
»7A (II) (0. 0 0 7 0 g, 0. Olmmol), fh7kHD77> (2. 0 
mL) — ®Hb#ti§ (1. 0 MP a G) SfAt 1 0 0 tT 5 P# M8E# 

19 F-NMR^#Mfc££^*£^ML£:£;i3> 2-hU7;i/tn^5 1 ;P7^ 
ij;Ht-^x^fM2, l, l-h'J7MD7°n 

A 0 >S2p<£>i&s$J8 4. 9%T#e>n^i, 

25 
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mnw2 5 

~*—yt>V—-7\z.2, 3 -v^d^e- l, i, i-hU7;i/tnW>(0. 
2 5 5 9 g, 1. Ommol), t -ttfrTfrn— )V (0 . 0 8 9 g, 1. 2m 
mo 1), h'JlWSXO. 2 0 2 g, 2. Ommo 1), MUf^A (0. 
5 0 3 6 9 g, 0. 5mmo 1), ^DDlfX (h'J7x-;i/*X7^» /^^ 
#A (II) (0. 0 0 7 0 g, 0. Olmraol), fh7kFn77> (2. 0 
mL) £tfc&^ -BUfc&Si (1. 0 MP a G) SiXUl 0 0tT5lSfW 

u;«t-7*f;i/xxf;^2, 3-^7nt-i, 1, i-hU7^n7*D 
ggifti 2 6 



OH 




^"-h^W-^C2, 1, i-h'J7;vtD7 , nnxo. 

2 5 5 9 g, 1. Ommol), 1 -7?*?>Z S -)V (0 . 183g, 1. 2m 
mol), h'jxWS> (0. 2 0 2 g, 2. Ommol), 6 0 % -Tfc^ft 

40 



WO 2004/085374 



PCT/JP2004/004017 



^-bU^A (0. 0 0 8 0 g, 0. 2rarao 1)> y^PDlfX (h'J7i^* 
7*y J » A 0 ^*7A (ID (0. 0070g, 0. 0 lmmo 1 ), rh7hl^ 
U7?> (2. OmL) &ffc&*, —mtmm (1. OMPaG) §iXtl0 
0"CT5l$|BM*#L;fc. KiSUTt, M&U 1*1 

4&*tt«$*fc. 19 F-NMR^#^£J;&£*£^L£:£;i^k 

;i/^-a^^;i/T^u;pmi -7^>wxfM2, s-^ot-i, 1, 

1 - hU:7;t/^a:/nA 0 >a^cDil«8 7. 9 %-et#£>*i7co 

io 2- hU7;i/tn^f;i/7^UMi -7^7>?;vx7tJV 

1 9 F — NMR (2 5 0MHz, CDC1 3> <5 ppm):-65. 5 (t, J = 
1. 4 8Hz) 

vam 1 6 

15 3r—b#U—7\z2, 3-^7nt-i, l, i-h'J7;vtn7nA>(0. 

2 5 5 9 g, 1. 0mmol)> 1 - T?**>9 7 — )V ( 0 . 183g, 1. 2m 
mo 1), HJX^;l/T^> (0. 2 2 3 g, 2. 2mmo 1), i^nntfX (h 
U ^x^t^XT^ » A°^>^A (II) (0. 0 0 7 0 g, 0. 0 lmmo 1), 
rh7kKD77> (2. OmL) £tfc&2K — BHb&* (1. OMPaG) £ 

HM&U ^I*PiSt LT^>7h >J 7MU K*lP*.Tit#U b«S<© 
r^fibT^^ttm^Wco 19 F-NMR^{g{Cj:^^*^||Jibfc:t^5, 
2- h'J7Mn^^77'JM 1 -7^77fJl/X7f;V^2, 3-77a 

^e-i, i, i - h'j7MD7n/t>swf 2 3. 7%7?#e>nfco ^e. 

25 fc, 3- (l -T^v>^;i/^-» -2- (hU7JPta^f;W ^Dtf^> 
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3- (1-7^7>W^» -2 - (h'J7MD^^W ^Dt!t>il 

5 1 9 F — NMR (2 5 0MHz, CDC1 3 , d ppm):-66. 6 (d, J = 
8. 6 0Hz) 

mmm 2 7 

3r—V>7V—~7\z.2, 1, i-h>J7MDya;i>(0. 

10 2 5 5 9 g, 1. Ommol), 1 -7&^>& S— )V ( 0 . 183g, 1. 2m 
mo 1 )v h UX^75> (0. 2 0 2 g, 2. Ommo 1), RRU^A (0. 
0 0 7 4g, 0. lmmo 1), ^^DDH7n (hU7i-JP*X7^f » 

(II) (0. 0 0 7 0 g, 0. Olmmol), fh7kHD77> (2. 0 
mL) £tt&2K — ItfcftX (1. 0 MP a G) SiXLl 0 OtT? 5^H«^ 

^>7h'J7MU F£ira*.T«#U btf&<<OKI»BbTi!fi*tt«a:^'e:fc. 
1, F-NMR^ffifc«kS)lt**18ibfctt5, 2 -hV7)V*U*F}V79 
<j;i/il-7^T>5 1 ;HXfM2, 3-i?7nt-l, l, l-h>J7M 



20 



^«S08 2 8 
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3r—Y2l'—7\z2, 1, l-h'J7MD^>(0. 

2 5 5 9 g, 1. 0mmol)> 2 2 -7^># / — )V ( 0 . 249 
g, 1. 5mmol)> h'JX^75> (0. 2 0 2 g, 2. Ommol), K 
5 ith'J^A (0. 0 106g, 0. lmmol), ^DDEX (h'J7x^ 
*X:7^ » /l^i^A (II) (0. 0070g, 0. 0 lmmo 1 ), ^h^b 
Fn77> (2. OmL) — (1. 0 MP a G) $IAll 

7 o * 3^7 ^ u 2 - ^ - 2 - 7 >^;uxx 2 , 3 - *? 

2 - h U 7)V-*u*^)\,7>7 V)VM2-*^)V- 2 -7^>^HXr;V 
15 1 9 F — NMR (2 5 0MHz, CDC1 3 , <5 ppm):-65. 5 (t, J = 
1. 5 3Hz) 

VcMtm 1 7 

*—bi?U—7\Z2, 1, l-biJ7WD^>(0. 

20 2 5 5 9 g, 1. Ommol), 2 2 -7^V>^/ — ;i/ (0 . 3 32 

g, 2. Ommol), h'Jx?;i/75> (0. 2 2 3 g, 2. 2mmol), ^ 
;7POfcfX (MJ:7x— ;M*x:7-f » (II) (0. 0 0 7 0 g, 0. 

0 lmmo 1 K fh7kHo77> (2. OmL) — Ht-fbK* (1. 

0 MP a G) &t&Abl 2 0"CT1 5R#M&#bfc. SJS^T^, ^-h^7l/- 
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^JlUfctC?, 2 - h U ^Jl^D^^T^ V)IM2-*^)V- 2 -T&^> 
?;i/X7rM2, i, i- MJ^M-uyp/^IBPOJK 

5 

2 9 

h^i/— ^c2, 3 -v^n^E- i, i, i - hu y)Vjru-7un> (o. 

2 5 5 9 g, 1. Ommol), 2 2 -T^T>^7 — ;i/ ( 0 . 249 
g, 1. 5mmol), hUxfJl/75> (0. 2 0 2 g, 2. Ommol), ^ 
10 f'J^A (0. 0 3 6 9 g, 0. 5mmo 1), ^DOt'X (h>j7x-^ 
Xyj» n^WJx (II) (0. 0 0 7 0 g, O. Olmmol), fh7hF 
n^^> (2. OmL) -HSMbK* (1. 0 MP a G) §iAUlO 

WWIibT^>^h U 7M<J FSJOfcTiittb, bfcf£><©IH#«b 
15 Tit^^^-frfe. 19 F-NMR«^iifc^§^a§*J|b7^^^5, 2-hU 
y)V*U*?-)V7? V)VM2-*^)l>- 2 - 7^'7>5 : JI/X7fM2, 3 -S? 

^-i, i, l- hU7;i/^n^oA o >s2pcDiix^9 i. i%T#e.nfe 0 



HJSfl) 3 0 
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2 5 5 9g, l. Ommol), 2 2 -T&~?>& S— )V ( 0 . 313 
g, 1. 5mmol), hUX^75> (0. 2 0 2 g, 2. Ommol), ^ 
M^-hU^A (0. 0 106g, 0. lmmo 1), y^DDk'X (h"J7i^l/ 
frXy-f » A^i^A (II) (0. 0070g, 0. 0 lmmo 1 ), 
5 FD77> (2. OmL) £tfc&^, — BMt&fii (1. 0 MP a G) £#Abl 
00ttl5 P&|HH»b;fc. KM7^, \/-7&timV1t&* K*£b, 

T*&&tt»$12-&. 19 F-NMRiMC<k5ti^Ibfctr5, 2-hU 
^;i/^D^^;WTi7 0^2-^1/- 2 -7^>^HXfM2, 3 -$> 
10 ^n^E-i, l, l - b U ^;i/^-pynA°>S2p(DiR^4 1 . 9 %T#£>*i7co 

2 - h U 7)V3ru*?-)VT>7 V)in2-7^)V- 2 -T^^HXt^ 
1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 6 (t, J = 
1. 45Hz) 

15 

mmm 3 1 

^—YZV—^\z 2 , 1, i-h'J7Mnyn/i>(0. 

2 5 5 9 g, 1. Ommol), 2 -r/SSH'- 2 -7&*?>&; — ;U ( 0 . 3 13 
g, 1. 5mmol), hUx^75> (0. 2 0 2 g, 2. Ommol), K 
20 MU^A (0. 0 3 6 9 g, 0. 5mmo 1), ^^DDk'X (hU7x-M 
X7 -4 » A7^i (II) (0. 0070g, 0. 0 lmmo 1 ), ->^U^> 
?-)l<*^)lX.-^)l (2. OmL) (1. 0 MP a G) * 

gH&b, teU%km®M£VT'<>VbV7)V*V F£inAT}g#b, b«6<© 
25 W»SbTiftS«;»:S1irfc. 19 F-NMR^ffi^«fc^^»^^JSbfci:^^, 
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2-hU7 m a * ^;ut ^ u jvm 2 - - 2 - 7 ^ >^;i/X7v t- 2 , 

5 HJSfll 3 2 



h ^ v—~J\z. 2 , 1, i-h'J7;WDya^xo. 

2 5 5 9 g, 1. Ommol), 1, 3 -7^V>^ ;U ( 0 . 2 0 2 g, 

10 1. 2mmolK hUx5 1 ;i'7$> (0. 2 0 2 g, 2. Ommol), 6 0% 
-jjcSHttf- HJ #A (0. 0 0 8 0 g, 0. 2mmol), ^DUfX (b'J7 
» KvWJ* (ID (0. 0 0 7 0 g, 0. 0 lmmo 1 K *r 
h7hHD77> (2. OmL) £tfc&2^ — BMfc&* (1. 0 MP a G) &m 

&2, 1, 1 - hU ^;i/^nynA°>m2p©lR^6 2. 8% 
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•7>^y^Jl/XXrJl/2 1. 1% (0. 10 8mmol) ^#6tl&. 

1 9 F — NMR (2 5 0MHz, CDC1 3 , 6 ppm):-65. 81 (t, J 
5 = 1 . 5 0Hz) 

1 9 F — NMR (2 5 0MHz, CDC1 3 , <5 ppm):-6 5. 8 0 (t, J 
= 1 . 4 8Hz) 

10 itlfcM 1 8 

3r-Y2V-7\z2, 3-^^d^e-i, i, i-hij7;Ptnyn^>(o. 

2 5 5 9 g, 1. Ommol), 1, 3 -X^V>^ >^-;P ( 0 . 1 6 8 g, 
1. Ommol), h'Jx?JV75> (0. 2 2 3 g, 2. 2mmol) 1 
Dk'^ (h'J7iXMX7^» A7^9A (II) (0. 0 0 7 0 g, 0. 0 1 
15 mmol), fb7tHD77>(2. OmL) ffi^ OM 
PaG) SlAll0 0t:tl5^«L^ SJ&ITT^ a— h^l— :/£ 

(2- hu^;i/^-n^^;i/) 77U;ni, 3-T^>^> ? -r 

20 JkXXrM2, 3-y7"Dt-l, 1, 1 - h U :7;i^nynA>g^(Di« 
1 8. 7%T#Sftfco 2£>K:, tfX (2- hU7;^D^^) 7^U;i/^l, 
3-7^>^^;1/X7tJI/7. 3% (0. 0 3 6mmo 1) mtlfc. 

3 3 

25 #-b2U~-7\z2, 3-^yn^e-i, 1, l-bU7Ma7"0/1>(O. 
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2 5 5 9 g, 1. OmmolK 1, 3 -7?-?>& y-J^r— )V ( 0 . 2 0 2 g, 
1. 2mmol), h'JX?;i/75> (0. 2 0 2 g, 2. Ommol), » 
hU^A (0. 0106g, 0. lmmol), ^DDfX (h^x-MX 
y^C» A°^v?<j7A (II) (0. 0070g, 0. 0 lmmo 1), fh7tKD 
5 7?>(2. OmL) ${t^-«$(l. OMPaG) ^iXHOO'C 

10 ya^E-i, 1, 1 - bU^;^nyDA>S2PoiR^6 7. i%T#e>nfe» 

XXr;V2 0. 4% (0. 10 2mmol) ;W#£>nfco 
3 4 

PF 3 CH 3 CH 2 OH, CO pF 3 CF 3 

=< *~ =< + A~< 

15 Br C0 2 CH 2 CH 3 CH3CH2O C0 2 CH 2 CH 3 

h#U— 7\Z2 -^P^E- 3, 3, 3-h'j7MD-/n^> (0. 17 

5g, 1. Ommol), (0. 0 5 5 g, 1. 2mmol), hUx 

^75> (0. lOlg, 1. Ommol), ^t'jm (0. 0 0 7 4g, 

0. lmmo 1 ), ^DDk'7(h'J 7i^WX7-f » /I^^^A (II) (0. 

20 0 0 7 Og, 0. Olmmol), fh7hFD77> (2. OmL)£ti:&^ 

OMPaG) ^iAL 1 0 0tT5I^P H TOtfc. M^7t, 

iz^zfemzmrnvtctzz. 2- hU7Ma^5 i ;i/7^ | jji/fx5 i ;n^T 
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^52-^-3, 3, 3 - hu y)v^-ayu^>mm<D^m8 2. o%-?# 
snfc. $e>tc 3-ih^>-2- (hU7^tn^5 i jv) yu^>m^ 

1 

5 Jt«E0H 1 9 

3r—Vt7V—y\Z 2 -^P^E — 3 , 3, 3-h'J7^nyD^> (0. 17 
5g, 1. Ommo 1 K X^y— ;i/ (0. 0 5 5 g, 1. 2mmol)> h'jX 
?-)lT^> (0. nig, l. lmmol), ^nnt'X (h'j7x-MX 
A7^9A (II) (0. 0 0 7 0 g, 0. 0 lmmo 1 ), fh^tFD 
10 !7^>(2. OmL) ^M*, -IMi (1. OMPaG) ^lAHOOt) 

'JJI/ix^xXr;^2 -7nt- 3, 3, 3-h'J7JPtn7 
15 D^>IMf6 2. 1 %T#e>nfeo $6^, 3-Xb^v--2- (hU? 



*—V>7V—Z7\Z 2-^0^-3, 3, 3-h'j7^tD7'n^> (0. 17 
5 g, 1. Ommo 1), t -7fTO3-;K0. 0 8 9 g, 1. 2mmo 1 )> 
h'Jx^I/75> (0. 10 1g, 1. Ommol), MUf7A (0. 0 14 



mmm 3 5 
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8g, 0. 2mmo 1 ), btf DD tfX ( h U 7i-W77^ » /UWJ* (II) 
(0. 0 0 7 0 g, 0. OlmmoDv fh7tFD77> (2. OmL) &i± 
— BUfcUK* (1. OMPaG) ^iAt 1 0 0 5 mmMWVtZo Km 

5 7^u h^Jm^T^t, v\**><<DmnnvTi&&izmi£itit. 19 f-nm 

5. 7%T#£>frlfc<, 
10 ifc^J 2 0 

YZV— 7\Z2 -^P^E- 3, 3, 3- h'J7;i/tP7 t n<> (0. 17 
5 g, 1 . Ommo 1 ), t -^7^3-;K0. 0 8 9 g, 1 . 2mmo 1 ), 
h'Jxf;|/75> (0. lllg, 1. lramol), ^Dnh'7> (biJ7x- 
MX7^f » (II) (0. 0 0 7 0 g, 0. Olmmol), fh7 

15 hHP77> (2. OmL) *tfc&2^ — (1. OMPaG) §iAb 
1 0 Ot3T5R#|BH*#L-;fc. t"h^l/-^Slbm MtfeU 

T^ttl^^iirfeo 19 F-NMR^ffi^^^^»^Jfibfe^C5, 2-hU 
7MD^W^U;Ht -7f;i/XXfMt2-7D€-3, 3, 3-hU 
20 ^^n^D^^S^p^lK^l 2. 6%Tt#e>n7Co 

H»J 3 6 
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OH 




^" — V 9 V — ~J\Z.2 —^/U^E— 3, 3, 3-hU7;i/tn^D^> (0. 17 
5 g, 1. Ommo 1), l-7^>^;-;K0. 1 8 3 g, 1. 2mmo 1), 
5 hUX^JUT^> (0. lOlg, 1. OmmoD^i'JfWCO. 0 07 
4g, 0. lmmo 1), n n tfX ( b U 7x^WX » /1^v*>7£, (II) 
(0. 0070g, 0. 0 lmmo 1), rh7kFP77> (2. OmL) £tfc 
— IMt&iS (1. 0 MP a G) ^Atl0 0tT15Nff a »brc. S 

10 U7^t'J F£iJP;LTj£#U bti&<©W#*bTift*ftlR$-«rfc. 19 F-N 
M R 3*#{fi £ S b £ C 5 , 2 - h U 7 U * ^;i/T # U )vm 1 

-7^>^VxxW2-7n ; e-3, 3, 3-h'J7;^a7*a^>Sip 
GDiR¥8 0. 2%T#e>n^o 

15 Jt^0!l 2 1 

sfr— h^u— ^2 -ya^e- 3, 3, 3- hu^;u^-n-7°a^> (0. 17 

5 g, 1. Ommo 1), 1 -7^7>^y-JK0. 1 8 3 g, 1. 2mmo 1), 
hUlfj|/7^> (0. lllg, 1. lmmol), ^onQ (h'J7x^ 
n^WJ* (II) (0. 0 0 7 0 g, 0. Olmmol), fh7 
20 kh*D77> (2. OmL) £tfc&2K — &fc&3& (1. 0 MP a G) £3JAb 
1 0 0*CT1 5l$WJ*#bfc. £0»T^ ^-h^U-^S^bfcSb, H§& 
U rtaMSPP1UK^bT^>yhU 7;i^U ^inAXt^b, Ui5<OH# 
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5 HJS^J 3 7 



^r— h& U—^\z 2 3, 3-h'J7Mnya^> (0. 17 

5g, 1. Ommo 1), 2-^^-2-7^>^;-JK0. 2 0 0 g, 1. 
10 2ramol), hUX^;UT^> (0. 1 0 1 g, 1. Ommol), ^'J^ 1 ) 
A (0. 0 3 6 9 g, 0. 5mmo 1), ^DDfc'X (hU7x^MX7/f » 
^7^9A (II) (0. 0 0 7 0 g, 0. 0 lmmo l),5="h^fcHn>'^>(2. 
OmL) £tt&^ — m<b^ (1. 0 MP a G) £S»AL 1 0 0 'CT 1 5 I$|1Q 

T^u;i/m2-^^;i/-2-T^>^;wxx^;^2-yn^r- 3, 3, 3- 

hU^;U^-D7 p D^>S2p©iR^7 9. 6%T#e.tlfeo 
20 Jfc&fl! 2 2 

h^l/— ^^2-^0^6-3, 3, 3-hU7;Wn7 p D^> (0. 17 
5 g, 1. Ommo 1), 2-^5 1 JV-2-7y , ?>^;-;K0. 20 0 g, 1. 




WO 2004/085374 



PCT/JP2004/004017 



2mmol), h'Jxf;V75> (0. lllg, 1. lmmol), ^DDf 
X (hU7x-j^77^ » (II) (0. 0 0 7 Og, 0. 0 1mm 

ol), rh7kHD77> (2. OmL) Stta^ -*BMt«* < 1 . OMPa 
G) $lAH00'Cl?15if H »Uc. SM7t, t-h7l/-7*§^ 

«f.<0WiItTl*itJ8$ffc, 19 F-NMR Affile J; 

<h^^5> 2- hU 7 )V*U ^frT 2 V )VW.2 - ^fr- 2 -T <?^>?-)V2LX 

5\>]/#*2 -^O^E- 3, 3, 3 - MJ ^;i/^-D7 p a^>S2p©iR^4. 1%T# 

0 

Hl^J 3 8 




3r—ht7V—7\z.2 ~7n ; E- 3, 3, 3-hU7Mn7n^> (o. 17 
15 5 g, 1. Ommo 1), 2 2 -T^V>^ / — ;V (0. 2 5 0 g, 1. 
2mmol), h'Jx^75> (0. 1 0 1 g, 1. Ommol), Ki'J? 1 ) 
A (0. 0148 g, 0. 2mmo 1), ^DDHX (h'J7i-MX7^f » 
A'^v^A (II) (0. 0 0 7 0 g, 0. 0 lmmol), D^>^;i/*3\>]/ 
X— r)V (2. OmL) -BMbEi* (1. 0 MP a G) ^iAblO 
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V )V* U * T O U )VWt 2 - "r)Vffi 2 - ^ P 
-3, 3, Z-YV7)VjTU-7u^>mm(DW&7 0. 1 %T#e>n7Cc 

Jt!5>0!| 2 3 

5 

7~\Z2 -^D^r- 3, 3, 3-h>J7MnyD^> (0. 17 
5 g, 1. Ommo 1), 2-7=?-)V- 2 -7'#^>& (0. 2 5 0 g, 1. 
2mmol), h'Jxf;i/7$> (0. lllg, 1. lmmol), ^nnh' 
X (hU 7xn;i/3jNX7^ » /UWl* (ID (0. 0 0 7 0 g, 0. 0 1 mm 
10 ol),^D^>?;^f;n-f;H2. OmL) 

0 MP a G) $|AL1 0 OtTl 5l$IHI&#Lfc. HJtS^Tft, b^W- 

mmvtctzz. 2-hU7;i'tD^5 1 ;i/7^'j;Pi2-^-2-7^-7> 
2%T#e»n^» 
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( 1 ) n ? w aw, -mtmmRzs 2 mm^±<Dm&<o^r, ( 1 ) 

.Rf 

H 2 C=c( ( I ) 

Br 

5 (^^ R f tt^^7;i/to7;i'^;i/S*St.) 

1 -r^a^E- 1 -^;v7MD7;i/^;nf>, jr^: (11) 

Rf 

H.C — CH CD 
2 I I 
Br Br 

(5£4», R f te_t8B£PI«-ca&*.) 
T^n^l, 2 -yT'Dt- 1 -^7Mn7;^X^>t- jftiS (III) 
10 ROH (III) 

(5£4». R«««i*^:ttimSI©T;^;HS&S'r.) T^£n#y;i/n-;Hgi£ 
EO£3i*S£££^m£T<5-jfB!5*; (IV) 
J*f 

H 2 C=< (IV) 
COOR 

(^^, r f ^«fcr^Rf*±aaa:ra«in?*a.) t^$n5t7^i7^UMxx 
15 fjvoia 

(2) IS© 5 -fe '>^: < t 1 l^i^IS, 

20 ( 3 ) ttS© 5 £ 4>& < t t> 1 =; >it feSCt tt5»*K 1 
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(4) is^it, &tt«£, tem&&tt}*mm&m<DK*rnfriu£k±&wi 

IB— (I) (II) CD^^^-rS^I/JtTO. 00 1-1, 75> 

m^mm—m^. en cm ©^in^ts^utt i it 
t-r^st^is i~4 <D\,*?nfr i m^mo^m. 
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